Other surgeons I know have been working along these lines. Schlink and Chapman (1944) recorded the results of 1 2 cases in 1944 and later, in 1950, Schlink again described his results, this time quoting 246 patients treated by radium and surgery, with 54% surviving five years and 51 3 % ten years. I take this opportunity of relating my experiences in the hope that they will excite criticism.
In June 1936 I operated upon my first case of carcinoma of the cervix and since that date I hav operated upon 122 patients, all of whom have been discharged from hospital alive, except one. This was a late growth treated in 1940 when we had no radium. She died of a low-grade anaerobic infection ten weeks after the operation. This report will deal with 103 cases, a consecutive group, the 19 others were treated after the tables were compiled.
Choice of Patient Suitability for operation was determined by assessing the state of the cervical growth and then the patient's general condition. Since radium alone affords a fair chance of cure it seemed wrong to risk the operation in those patients suffering from any concurrent cardiac, respiratory or renal disease. Age and adiposity were not considered to be deterrent factors. The bulk of my cases fall into the first two groups, but as the years have passed I have operated on more advanced disease. Examination under an anesthetic is possible when the radium is being inserted and this is the time when, after consultation with the anesthetist, we decide which course of treatment we shall follow. Such a decision is by no means final, and in quite a number of cases we have changed our minds when inserting the second dose of radium, and subsequently removed the uterus.
The ages of the patients operated upon were as follows: Since 1943 I have operated upon 55% of all the patients I have seen. This is a high figure for the present day; it is so because many early growths have been referred to me by the Radiotherapy Department as being suitable for surgical removal. This is an opportune time to pay tribute to those members of the Leeds Radiotherapy Centre with whom f have been working in the closest liaison.
The radiotherapeutic department uses the Stockholm technique: three separate insertions of radium, each insertion consisting of 40 mg. of radium into the uterus and 40 mg. into each lateral fornix, left in situ for twenty-four hours. The majority of my patients were given one dose equivalent to 2,880 mg. hours. Some have had two doses and a few the full radium treatment. The operation was undertaken three weeks after the insertion of radium. I believe that the pre-operative radium cleanses the growth and greatly reduces the danger of infection. T think it reduces the amount of bleeding encountered during the operation and may help to prevent recurrences in the vaginal vault. I have not seen any severe sepsis following the operation; by that I mean the complete absence of localized pus formation and blood infection. The one case referred to already was not given any radium, and another which developed a mild paralytic ileus responded rapidly to treatment. Naturally, other factors such as the increasing use of antibiotics play an important if not dominating part. I have not, as yet, seen a recurrence in the vagina and f wonder whether the radium may be of help here. In many cases the radium kills the cancer of the cervix so that by the time the operation is undertaken the surface, as well as being clean, is no longer friable and so there is less danger of dissemination by trauma. The radium may also destroy the growth spreading down the fascial planes of the vagina but as it is my custom to remove at least 5 cm. of the vagina, this may be an insignificant point.
I have frequently toyed with the idea of giving more thanone dose of radium. I feel that the actual value of the pre-operative radium is limited and is not enhanced by giving a major dose. Schlink eventually -gave a dose of 7,000 mg. hours, a dose which is now considered adequate for full radium treatment. What is the value of subjecting the cervix and surrounding organs to this dose of radium if a short time afterwards we intend to remove the uterus altogether?
In his table of post-operative morbidity Schlink describes quite a number of complications which could be attributed directly to the effect of the radium such as injuries to the bladder, rectum and_ ureters. I submit that if the action of radium is limited and has no effect upon the lymph nodes it is wrong to use any dose large enough to cause complications, however infrequent these may be. I do not think that repeated doses make the operation more difficult; more important is the lapse of time from the first insertion to the operation. The longer the interval the more difficult did f find the dissection to be, especially at that crucial point where the uterine artery crosses the ureter. By a process of experiment, three weeks was chosen and adhered to. Brunner (1932) said that a marked leucopenia occurred at this time and that the bacterial virulence was at its highest but the outstanding clinical fact remains that sepsis was noticeable by its absence. I have, however, noticed the presence of large non-malignant lymph nodes at the operation, but rarely the surrounding cedema so often described.
The effect of radium on the primary growth was recorded by Dr. Norman Lissimore in 52 cases. Four grades were distinguished. In the first no sign of living growth could be discovered when the uterus was subsequently sent for examination; in the second, gross necrosis with few living cells remaining; in the third, some necrosis but still many foci of living growth while in the last the radium had either no effect whatever or so little as to be scarcely noticeable. In spite of the fact that in most cases only one-third of the usual dose of radium was given, many primary growths had disappeared altogether within three weeks and the cervix was clear. The percentage of these grades was as follows:
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In one case where the operation was conducted five months after a complete Stockholm treatment, many islets of living cancer were found embedded in a fibrous cervix. During the last twelve months 3 patients considered at first to have too extensive growths for surgical removal were returned to me by the Radiotherapeutic Department after complete radium treatment. They all had unaffected malignant glands, but no growth was found in the cervix; in not one single instance did the pathologist find any effect of the radium on malignant nodes. Schlink and his colleagues Chapman and Chenhall were impressed by similar findings. In a much larger series of pathological investigations they came to the conclusion that radiotherapy does not entirely eliminate all cancer cells from the cervix, however well-healed the surface may be, and it has no effect whatever on lymph glands invaded by squamous or adenomatous cancer cells.
Gland Involvement Lymph glands were involved in 26 patients. This is a high figure bearing in mind that only early growths had been shown. Read (1948) In Victor Bonney's series (1941), 40% had glandular involvement and, as he pointed out many years ago, even the smallest primary growth on a freely mobile cervix may have spread to the glands and there is no clinical method yet known which can demonstrate this spread. The glands most often affected were those lying in the angle between the external and internal iliac arteries. The obturator glands were more rarely involved and the so-called Wertheim gland on the pelvic floor was only isolated as a malignant node on one occasion. 25 % of this series had malignant glands, none of which was affected, and if the best results imaginable could be obtained by the use of radium as applied at present, i.e. the destruction of every single primary growth, then the optimum cure figure could not be greater than 75%. But the power of radium is much less than this and some growths are not even touched by it. In a series such as this we should estimate that radium alone offered a chance of curing, at most, only 60 % of the patients. Surgery must be considered still as an important means of curing cancer of the cervix provided that the surgical procedure in itself is not associated with too high a mortality. With the use of pre-operative radium, penicillin, sulphonamides, blood transfusion, the marked improvement in anesthesia and, above all, a careful surgical technique, the mortality of a wide and radical excision can be reduced to that of a simple panhysterectomy. Read and Cook lost only 6 patients in 207 cases and Schlink 18 in 417.
The Operation
Prior to the operation a blood transfusion is given if the hlmoglobin is below 55 %. The patients are now admitted four days before operation for a prophylactic dose of penicillin and vaginal cleansing.
Dr. R. Lawrence, my anesthetist, sees all the patients before operation and is responsible for the intravenous therapy as well as the anaesthetic. He usually prefers to start the operation with an intravenous glucose drip changing over to blood as he thinks fit. He uses pentothal induction followed by gas, ether and oxygen with a relaxing drug and, of late, has been experimenting with the hypotensive technique.
The vagina is cleansed, packed with gauze soaked in flavine and a self-retaining catheter inscrted into the bladder. The abdomen is opened through a left paramedian incision and the intestines packed off. The uterus is controlled by two Bonney's clamps placed vertically on the broad ligament on either side of the body. I remove the glands early, clearing them off the blood vessels and sweeping them internally towards the uterus, having first freed the ureters and the bladder. I thought that I had devised this method but recently I saw a film, produced twenty years ago by Mr. Aubrey Goodwin, showing the identical procedure which he has been carrying out for many years. The round ligaments are divided near the pelvic brim, the peritoneum of the utero-vesical pouch is incised and the bladder pushed well down. The peritoneum on both sides is then incised along the pelvic brim from the round ligament to the bifurcation of the common iliac artery and the ovarian pedicle clamped and divided here. The tubes and ovaries are then cut away and removed altogether. The ureters are then isolated and freed from the pelvic brim as far as the ureteric canal. This action strips up a flap of peritoneum from off the pelvic wall and a broad rectangular exposure of the side walls of the pelvis is obtained if this flap is divided vertically down to the utero-sacral ligament on the pelvic floor.
The fascial sheaths of the external and internal iliac vessels are then opened. The former along its whole length and the tissue in the angle between the vessels freed and pushed forwards until the obturator nerve is exposed. All the fatty tissue containing the glands about the arteries and in. the region of the obturator foramen can now be stripped out by carrying the finger forwards and bringing it up between the bladder and the obliterated hypogastric artery. The artery is now divided between clamps at the pelvic brim and the proximal part traced back to the origin of the uterine artery. This artery is likewise divided between clamps and by the simple manceuvre of lifting it inwards the ureter is exposed and freed in the ureteric canal. The ureter is then freed with ease as far as the bladder. This simple manceuvre completed in little more than five minutes, leaves the pelvic wall and adjacent pelvic floor completely clean, preserves the vesical vessels, isolates the ureter with safety and is accompanied by a minimal amount of bleeding. The posterior attachments of the uterus have not yet been disturbed, they are now divided between clamps as also are the cardinal ligaments. The remainder of the operation follows along the usual lines. I close the vagina with a purse-string suture, having first thrust a piece of gauze down from above and leaving a wick sticking out to drain the cellular space. After spraying this space with penicillin and sulphathiazole powder the pelvic peritoneum is closed. The average time for the operation is sixty to sixty-five minutes. Penicillin and sulphamerazine are given for three days. The pack and catheter are removed in forty-eight hours.
Results[of the, Oreration
Of the 103 patients recorded there was no immediate post-operative death. 11 have since died, 1 ten weeks after the operation, a further 8 within twelve months and 2 nearly five years later. The remainder, apart from 2 who have emigrated and are still alive, are under constant supervision. A few not followed up by me personally are seen at the Radiotherapy Centre. A notable feature is the regularity with which these patients attend and especially the happier mental outlook of the patients treated by surgery than by radium alone. During the first two years they attend every three months and then every six months for three years and afterwards once per year.
We were unable to discover the cause of death in all the cases but when possible a post-mortem was undertaken. In 1 case only was a pelvic growth discovered. 1 had abdominal carcinomatosis, 2 isolated abdominal masses, 1 secondaries in the lung and brain, 1 brain and spine and another brain only. All these patients died within twelve months of the operation and I think we are justified in thinking that the disease had spread far beyond the field of operation at the time this was undertaken.
I have been particularly fortunate in not losing a patient from pulmonary embolus. I do not use a high Trendelenburg position nor do I drop the foot of the table much, but it is interesting to note that whereas I allow all my other patients to get up at an early date I keep my Wertheim hysterectomies in bed twelve to fourteen days. There is no special reason why this course should be followed. Probablv the ward Sister prefers to keep them in bed.
One patient, a nullipara, died from a perforated carcinoma of the splenic flexure. She was operated upon but without success; the pelvis was clear of growth. 2 other women have developed carcinoma of the colon after the removal of the uterus and were both treated successfully. This association of cancer of the cervix with other independent primary growths was referred to by Victor Bonney, and in my series, apart from those mentioned, there was a primary adenocarcinoma of the ovary and a myosarcoma of the uterus. These patients are alive and well.
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Complications of the Operation Post-operative complications have been rare. Major sepsis was met with only once although late pelvic cellular infection was noticed twice, as long as three months after the operation. These responded well to short-wave diathermy. In one of these the symptoms were so acute that a provisional diagnosis of acute appendicitis had been made. 2 patients only had catastrophes related to the urinary tract. In 1, a left ureteric fistula developed three days after the operation which necessitated a nephrectomy four weeks later. The kidney showed marked hydro-nephrosis in that short time. The other developed low abdominal pain six weeks after her discharge and a local surgeon incised the vault. I saw her some three weeks later and successfully repaired a large vesico-vaginal fistula. I can only think that she had had a necrosis of the bladder with extravasation of urine. It is my custom to free but not cleanse the ureter along the greater part of its pelvic course and although this procedure is contrary to the advice of other surgeons and not in keeping with the recent publication of Dudley Racker (1951) on the blood supply to the ureter, I can only record one case of known damage to this structure.
Resuft, of Treatment I have calculated the results up to January 1, 1952, and they show that the percentage of relevant cures after five years is 79*5 % and after ten years 66%. 10 out of 15 operated upon more than ten years and 35 out of 44 more than five years are still alive.
Still alive % survival rate The figures of the Leeds Radiotherapy Centre for stage 1 and stage 2 cancers treated between 1931 and 1940, and calculated according to the League of Nations criteria, were 38 4% and 30 5%.
Conclusions
The association of radium with surgery in the treatment of carcinoma of the cervix has a very limited value. If used at all it must be used prior to the operation. To me there seems very little doubt that it cleanses the cervix and diminishes the incidence of infection, it may also prevent local recurrence. The most important value of the association has been in the material it has provided for the pathologist. We notice how varied is the reaction of each individual growth to the radium and how the glands frequently invaded even in the earliest growths are not touched by the radium with the technique and screenage used at the present day. This leads us to the conclusion that if the results of our treatment are to be improved we must have recourse to surgery, and if an operation is possible the more advanced the growth the more need is there for surgery since the more likelihood is there of glandular involvement. But surgery must not be entertained if the mortality of the operation is high or else its value is rapidly nullified. This calls for an especial education of the surgeon in the technique of the operation and expert, kill from all his assistants.
(Akfilm was shown to demonstrate the operative technique on carcinoma of the cervix.)
